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The Effects of STEAM-based Storytelling Robotics Education
on Learning Attitudes of Elementary School Girls

Younghoon Sung

Korea Education Research Information Service

ABSTRACT

Robotics education in elementary school, It is difficult for girls to continue the motivation and willingness to
learn because of a negative attitude and low recognition against the machine. In this paper, we studied method to
improve the learning attitude through STEAM-based robotics education utilizing storytelling and robot smart
learning system for elementary school girls. The curriculum is composed of nine themes which are selected from
famous classic fairy tales for girls and we developed robot smart learning system which allows girls to enjoy ro-
bot design&control, collaborative learning, and sharing their ideas by using smart-phone. As a t-test results of
learning attitude, the two groups showed statistically significant difference, the experimental group was higher
average than the control group in terms of learning attitude. The robot smart learning system is effective for
collaborative learning activities and maintaining learning motivation of elementary school girls.
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<Table 1> STEAM Robotics curriculum according to the FAArE F83le] ZES A dAol Y.
Story topie 53] ogtEe] SgEnl A&y 2RAAY 0@
Story Lesson Topic RoboL  Related 254 BEE 387 e 2E AvtEagA s
Elements Subjects e o] 0 03 2= o] o s
Why does the wind blow?  Motor Science. Math A AA gARlS A2 F7E F dE Ve s Zﬂ 53
Tornado (Protect the global Control, éociety’ Music’ Zo 2N AT Aao A= dE A 5o T
environment) Brick I ' - e = - .
s F QRS sk WA, FHE] BANAE Al
Think? Where? R Science, o o]=] T =1d U= olo = N
3 o =S 71& n}Elo A Z-3) H
Scarecrow (structure of our body I) Igi)sftl:lo}; Art, Moral = f8 meEe [oF71& vhro2 AZe 25
I e ATEdA Fdsta Ffske dAolth
Tin How the hearts works  Brick II Art Mor;nl
Woodman (Structure of our body II)  Sensor M L ) ) )
. _ s <Table 2> STEAM-based Storyteling Robotics learning model
Coward Cries of animals LCD, Science, Art,
. . . Sound Moral, Step Activity
Lion (Understanding friends) . — =
Sensor  Practical Arts . viewing picture and ..
- Imagine . . Individual
Castle of What is necessary to go Mot Sei Problem imagine story
aste o to castle of OZ? . otor DCIENCE, . Recognition Listen Listening to the story ..
(074 . Control I Moral, Music L. Individual
(Utilizing tools) story and finding the concept
Going to‘ the Emerald Line Science, Math, ' ' Offering Solvmg the prqblems Individual
Obstacles Castle . Discovering task by using experiences
. Tracer  Moral, Music - - - -
(Can do with us) problems : Discovering ;| Remix the story with Grou
Appearance of the .. ideas ideas b
. . . Math, Science, ; - p
Wizard of wizard Ultrasonic R Learning Learning elements in ..
. . Art, Practical . . Individual
(074 (Imagination and Sensors . Robotics robotics
Arts, Music - -
express) Problem Design Design robot for problem Grou
Witch & What if I have wings? Utilizing Math, Science, Solving Robot solving D
Monkeys (Funny expression) sensors  Art, Korean Producing Running the program Gr
Air How to fly in the sky = Making Science, Math, robot on robot roup
balloon (Let's see the gases.) My Robot Art . Storytelling and robot
Expression . Group
. expression
Sharing ST ST - -
E4, 2% STEAM SRS 93k stgdA= _bhan.ng Sharmg.wnh frlends Group
with friends and improving
AR A B AA-E AN DB
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<Table 3> Teaching and Learning Plan according to Story
topic(example)

Subject : Creativity | Lesson 1. Wizard of OZ(Tornado Robot)

Story Tornado
. Why does the wind blow?
Topic .
(Protect the global environment)
Goals Building the tornado robot
Materials Teacher: NXT, Motor Students : Story Comic




92 TH=EEuS|SE ==X H19d M1z
; A|AEH M
Subjects Course ILemiio 3.2 A2d HE
Elements
6-1 |4 Ecosystems and the environment(7/10) | LHution, 5 5 5
. - HEOSYSTemS and the environmen Climate 2~EZdy 74k 23 STEAM 8hpA] ol stlEe] &
Science Pollution and Ecosystem B
Cl\lza:ge FHE FFS 93] 25 ~rtEaSA| 225(RObot-BAsed
- otor
gbf*l B 5. Magr;ftw _ﬁeld<18/8> Principle, Smart learning system) ROBASE 4178151tk ROBAS
Science ng a motor by using electromagnets Manufacture = olmzot Zgzol alelwlEosh mullAS ol
4. Various three-dimensional . - - -
6-1 shapes(6/9) Overview of  dleXES elg3] Fastel A83A9T 2 UL T
Math Drawing the original building . E I} 2}
. . shading
shape in your life
6-2 .
Science 1. Weather change(5/10) Wind 3.2.1 ROBAS O}7|&l |
3. Homeland extravaganza that are Global
6-1 environmentally (6/17) Warming, ] ) )
Society | View the cause of global warming, Climate ROBAS o}7181x &= (Fig. 1)3} 2o] A&z} J352
climate change, etc. Ig,eh;nritee 43 Zel= FHL 93 Display Layer, 93 =ujdd
5*2 27. Decorate your story th.nmslc(l'*Z/Z) vour story 717] Z2el= A8 AFS $3 Common Layer 2 Z 4
Music Decorate your story with music th X B
with music Aot FHE 9% Extra Layer2 7459 o) £
Step . ROBAS - _ = -
(Unit) Activities Module ATFE Y3 2EUTE LEGO MINDSTRMS NXTE
Imagine showing pict.ure of wind Story ggsth
) nation Imagine
Listen Listen to the wizard of OZ Story
Problem . . . .
Recognition story Showing tornado video | Listening Display layer wtaaive (@) vt oo
e | Offering Let’s building tornado gz:’é’:"f;fi:r:‘mmn R
task robot. AR E N
Discovering Building a ‘tornado’ Idea i
problems Dis?overing game by group Factory T U ‘ Rotet ” “f:?&é‘
ideas Creating the story about I
Dorosi in castle of OZ BP,ESSMH sharing ‘ s ‘ ———
Learning Learning and Practice Robot N v,
. motor control .
Robotics o X Learning N [4
(2-3) Bl'nldlng bricks Common layer Story DB || Robot DB Share DB Design DB
Problem Design Design the robot with Robot gs?:;:;z;ciejs sty emng _‘ ey
Solving Robot story by group Design - _ sharng | Usermages
Producing | Running the program on Robot LI} Tnyos
robot robot TEST MySQL DB on the web on Mabile Device
Expression | rCrvielling and robot | o (Fig. 1) System Architecture
(4) expression
Sharing Sharing Sharing with friends and .
ith friends improving Sharing . [ .
L Display Layer: <Table 4>¢} #ro] A A3+ sh<5eh

A A8 9% BESRE PN AR ANE P
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FAA G SuFAZ FARYOH SETAE 5T Eﬁi B f‘f?ﬁ f;"f;:ﬁii?iiw
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Ak 590 AERES SGGRAN wedgdge 4 Commen Lavens DAY MSQL DB Tiny DB
A7) g 2P svlEuSA2Y RER et jﬂ;;x;j o ;j ﬁ;i;;f;c’ b e
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Extra Layer: Java APIZ $-&3lo] AL oA
NA AAHE SETHA QNEE, AT 2ES 4
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<Table 4> ROBAS modules according to learning model

Step Activity ROBAS module (Fig. 3) Robot Design Module Scene
Problem Imagine Story Imagine
Recognition Listen story Story Listening (Fig. 3)7 7*o] Robot Design RE5& REHZ ul=
. Gsaoverng ez 1 Py olel ol olabrl Ao Al e wAd 2
Learning Robotics  Robot Learning = dFHAE A2 3}7] ﬂ’]fﬂ' BEZ ARAY), aga
Problem - -
Solving D651g'n Robot Robot Design
producing robot Robot TEST
Sharing Expression Expression
Sharing with friends Sharing

Lo

3.2.2 ROBAS 25 &8

e
il
)

Fefo] HEY viwE A&
neS AHUIE WA ete] S5}

(&
q@Hen N 4 e TEE LA, H0

Display Layer

= =]
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<Table 5> Learing Attitudes Test of Robot

. Surve, Related robot
Variable Topicz attitudes
Motive, Interest 1,2 Interest in robotics
Self-efficacy 3,4 Understanding of
Self-determination 5,6 the robot
Motivation of 7 Robots and career
career 8 Results of the robot
Learning Strategies  9,10,11
Achievement goals 12,13 Learning
Stimulating learning in robotics

. 14,15
environment
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<Table 6> Reliability of Survey responses

Group Pre Post Remark
Experimental 0,656 0750

group a>0.6
Control group 0.792 0.800
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<Table 7> T-test results for the pre-test
Group M SD df t p
Experimental group 2.72 0.46

78 -1.359 0.178

Control group 286 043
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<Table 8> T-test results for the post-test
Group M SD df t p
Experimental group 3.63  0.77
Control group 286 042

78 5544 0.03
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<Table 9> T-test results for the pre—post

Division M SD df t P

Pre 2.80 0.44
Boys Post 335 065 19 -4.395 0.03

N Pre 265 048
Girls =5 & 392 079 19

-6.474 0.03
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<Table 10> Satisfaction Survey of Experimental class

Usability of ROBAS

Total Convenience of Functions of
Variable Satisfaction  Design and  Collaboration
Control and Sharing

boys girls boys girls boys girls

Very Satisfied 7 5 6 4 8 13

Satisfied 6 10 11 8 7 5
Usually 6 4 3 7 5 2
Discontent 1 1 0 1 0 0
Very Discontent 0 0 0 0 0 0
More than
satisfied(%) 65 ® & 60 ® 0
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